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(54) Intrusion monitors for media storage systems 



(57) An intrusion monitor (10) for a media storage 
system (12). An embodiment of the intrusion monitor 
comprises a flag (40) operativeiy associated with at 
least one storage compartment (14) in the media stor- 
age system, the flag moving between a first position and 



a second position to indicate the state of at least one 
storage compartment (1 4). A sensor (46) provided in the 
media storage system, the sensor detecting the position 
of the flag to determine the state of the at least one stor- 
age compartment. 




1 



EP 1 383 121 A1 



2 



Description 

[0001] The invention generally pertains to a method 
of taking a selective inventory of a media storage system 
and to an intrusion monitor media storage system. 
[GG02J Media storage systems, or autochangers, are 
commonly used to store data cartridges at known loca- 
tions and to retrieve the desired data cartridges so that 
data may be written to and/or read from the data car- 
tridges. Accordingly, large volumes of computer-reada- 
ble data can be stored on numerous data cartridges and 
accessed by a single computeror by multiplecomputers 
connected to the media storage system over a network. 
[0003J Such media storage systems may include one 
or more storage magazines and cartridge read/write de- 
vices arranged in a generally U-shaped configuration, 
although other arrangements are also possible. The 
storage magazines serve as storage locations for the 
data cartridges, and the read/write devices may be used 
to read and/or write data on the data cartridges. The me- 
dia storage system may also include a cartridge-engag- 
ing assembly, or "picker", as well as a drive system for 
moving the cartridge-engaging assembly among the da- 
ta cartridges stored in the media storage system, For 
example, if a certain data cartridge is to be read, a con- 
trol system causes the cartridge-engaging assembly to 
move to the location of the desired data cartridge. Then, 
the cartridge -engaging assembly retrieves the data car- 
tridge and delivers it to the cartridge read/write device 
where the user can access the data thereon. The control 
system may also cause the cartridge-engaging assem- 
bly to return the data cartridge to the storage magazine 
following the read/write operation. 
[0004] The media storage system may also have one 
or more storage compartments that may be opened to 
add, remove, or rearrange individual data cartridges 
and/or storage magazines in the media storage system. 
For example, the storage compartments may be opened 
so that new or different data cartridges can be added to 
the media storage system. Alternatively, the storage 
compartments may be opened so that data cartridges 
that have reached their capacity may be removed from 
the media storage system and archived. 
[0005] When the media storage system is powered 
on, the data cartridges are inventoried so that they can 
be located and accessed during operations. In addition, 
the access panels for the storage compartments are typ- 
ically iockec so" - a r-m r.-,~nr. I e -.-'mod until the me- 
dia storage system is powered off and so that the inven- 
r i 4 '/! W c tir ~ra " 
storage system is powered off, the access pane's for the 
storage compartments are unlocked so that they may 
be opered a^c t I iqa/ res and/or data car- 

tridges can be added, removed, or rearranged. 
[0006] ' J >_ ' ^ < emoartmerrts may have 
been opened and the storage magazines and/or data 
cartridges ico ^ - "e J or added to the media 
storage system while it was powered off. Accordingly, 



each time the media storage system is powered on, the 
entire media storage system must be inventoried so that 
the data cartridges can be iocated and accessed during 
operations. Taking inventory of the entire media storage 

s system is a time-consuming process, particularly when 
only some of the data cartridges were removed, reposi- 
tioned, or added, indeed, it is an unnecessary delay 
where none of the data cartridges were changed while 
the media storage system was powered off (e.g. , during 

10 a temporary power failure). 

[0007J An embodiment of an intrusion monitor for a 
media storage system may comprise a flag operatlveiy 
associated with at least one storage compartment in the 
media storage system, the flag moving between a first 

'5 position and a second position to indicate the state of at 
least one storage compartment. A sensor provided in 
the media storage system, the sensor detecting the po- 
sition of the flag to determine the state of the at least 
one storage compartment. 

20 [0008] An embodiment of a method to selectively in- 
ventory a media storage system may comprise indicat- 
ing the state of a plurality of storage compartments in 
the media storage system, automatically determining 
whether any of the plurality of storage compartments 

2$ were opened based on the indicated state thereof, and 
taking inventory of only the opened storage compart- 
ments in the media storage system. 
[0009] Illustrative and presently preferred embodi- 
ments of the invention are shown in the drawings, in 

30 which: 

FIG. 1 is plan view of one embodiment of a media 
storage system as it may be used to store and ac- 
cess data cartridges; 

35 FIG. 2 is perspective view of one embodiment of an 
intrusion monitor for use with a media storage sys- 
tem such as that shown in FIG. 1; 
FIG. 3(a) is partial side view of the intrusion monitor 
shown in FIG. 2, wherein a storage compartment is 

40 unlocked; 

FIG. 3(b) is partial side view of the intrusion monitor 
shown in FIG. 2, wherein the storage compartment 
is locked; 

FIG. 3(c) is partial side view of the intrusion monitor 
4$ shown in FIG. 2, wherein the storage compartment 
is unlocked and the intrusion monitor indicates that 
the storage compartment remains closed; 
FIG. 3(d) is a partial side view of the in:us,on mon- 
itor shown in FIG. 2, wherein the storage compart- 
so merit has been opened; 

FIG, 4 a plan view of another embodiment of an in- 
trusion monitorfor use with a media storage system 
such as that shown in FIG, 1 : 
FIG, 5(a) is a simplified side view of the intrusion 
55 monitorshowninFlG.4 ,ve'e " re r „s on mon- 
itor indicates that the storage compartment remains 
closed; 

FIG. 5(b) is a simplified side view of the intrusion 
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monitor shown in FIG. 4, wherein the storage com- 
partment has been opened: 
FIG. 5(c) is a simplified side view of the intrusion 
monitorshown in FIG. 4, wherein the intrusion mon- 
itor indicates that the storage compartment has 
been opened; and 

FIG, 6(a) and FIG- 6(b) are simplified side views of 
the intrusion monitorshown in FIG. 4 illustrating use 
of the cartridge-engaging assembly to reset the in- 
trusion monitor. 

[0010] intrusion monitors 10, 110, are shown accord- 
ing to embodiments of the invention in FIG. 2 and FIG. 
4, respectively, and described herein as each could be 
used with a media storage system 12 (FiG. 1). Briefly, 
the storage magazine(s) 10 are typically arranged in 
storage compartments, such as drawers or areas that 
are otherwise accessible (e.g., through a door). The da- 
ta cartridges can be accessed by opening the access 
panel 15 (e.g., a door or drawer face) in the direction of 
arrow 24 so that data cartridges 20 and/or storage mag- 
azines 1 6 may be added, removed, or rearranged in the 
media storage system 12. The access panel 1 5 can then 
be closed in the direction of arrow 25 for operation of 
the media storage system 12. 
[0011] As will be explained in more detail below, the 
intrusion monitors 10, 110 of the present invention indi- 
cate which, if any, of the storage compartments 14 are 
opened so that the inventory only has to be updated with 
respect to those storage compartments 14 that were 
opened. If none of the storage compartments 14 were 
opened, operations can begin immediately without hav- 
ing to take inventory. 

[0012] The intrusion monitors 10, 110 may be used 
according to the teachings of the invention with any suit- 
able media storage system 12, such as the one shown 
in FIG, 1 , to provide access to the data stored on the 
various data cartridges 20 at one or more read/write de- 
vices 1 8 . Th e media sto rage system 1 2 may be used to 
store a number of data cartridges 20 in one or more of 
the storage magazines 1 6 or other suitable storage slots 
provided in the storage compartments 14. The storage 
compartments 14 may be drawers such as shown in 
FIG. 1 , or areas that are accessible by opening a door 
or other suitable access pane! 15. The storage compart- 
ments 14 may be opened (e.g., by moving the access 
panel 15 in the direction of arrow 24) so that data car- 
tridges 20 and/o' siDrago magazines 16 may be added, 
removed, or rearranged in the media storage system 1 2 
The storage compartme-.Ts M may then ce closed re- 
operation (e.g., by moving the access panel 15 in the 
direction of arrow 25). 

[0013] Although the media storage system 12 is 
shown having four storage magazines 1 6 and two read/ 
write devices 1 8 arranged in a generally U-shaped con- 
figuration in FIG. 1 , other suitable configurations are al- 
so contemplated as being within the scope of the inven- 
tion. For example, media storage systems 12 may com- 



prise vertical stacks with additional storage magazines 
1 6 and/or read/write devices 1 8. in addition, the number 
and arrangement of storage compartments 14 may also 
vary based on the design of the media storage system 

5 12. Design considerations may include, but are not lim- 
ited to, the frequency with which data is accessed by 
one or more users of the media storage system 12 and 
the desired dimensions of the media storage system 12. 
[0014] It is also noted that the media storage system 

10 12 is not limited to use with any particular type or style 
of read/write device(s) 18 or storage magazme(s) 16. 
For example, while the read/write device 18 may be a 
multi-capacity drive (i.e., configured to receive two or 
more data cartridges 20 therein), in other embodiments, 
15 the readAvrite device 1 8 may be a si ngle-capacity drive, 
Similarly, the storage magazines 1 6 may have any suit- 
able number of storage chambers or "slots" formed 
therein for receiving data cartridges 20, 
[001 5] Nor is the media storage system 1 2 limited to 
so use with any particular type or style of storage media. 
The media storage system 12 is illustrated herein as it 
may be used with magnetic storage media (i.e., data 
cartridges 20). and more particularly, for use with digital 
linear tape (DLT) or linear tape open (LTO) data cartridg- 
es es. However, any suitable storage media may be used 
according to the teachings of the invention, such as, but 
not limited to magnetic disk or tape, optical media, hard 
disk drive, etc, 

[0016] The media storage system 12 shown in FIG. 1 
30 also comprises a cartridge-engaging assembly 13. The 
cartridge-engaging assembly 13 is adapted to engage 
a data cartridge 20, withdraw the data cartridge 20 (e. 
g., from storage magazine 10), and to eject the data car- 
tridge 20 toward the intended destination (e.g., into the 
35 read/write device 1 8). That is, when a user makes a re- 
quest to access a particular data cartridge 20, a control 
system (not shown) moves the cartridge-engaging as- 
sembly 13 in the media storage system 12 (e.g., in the 
directions of arrow 32). Ivlovement of the cartridge-en- 
40 gaging assembly 13 may be achieved, in part, via an 
actuator system 36 which moves the cartridge-engaging 
assembly 13 aiong the guide system 22 of the media 
storage system 1 2. For purposes of illustration, the car- 
tridge-engaging assembly 13 is shown in positions 17, 

6 17", and 17" in FIG. I.Tne a i c i ing assembly 
13 is shown positioned adjacent the storage magazines 
16 at positions 17 and 17", and is shown adjacent the 
read/write device 18 at position 17'. 

[0017] The media storage system !£ nay also iou; 
so various ancillary devices (not shown), such as power 
supplies, electronic controls, and data processing sys- 
tems commonly associated with media storage sys- 
tems. 

[0018] It is noted that a wide range of cartridge-en- 
ss gaging assemblies, now known o* *r 1 ~ j " ' v~ 
oped in the future, are contemplated as being within the 
scope of the invention. Consequently, the present inven- 
tion should not be regarded as being limited to use with 
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the particular cartridge-engaging assembly 13 shown 
and described herein, In addition, the media storage 
system 12 may be provided with two or more cartridge- 
engaging assemblies, thereby providing faster access 
to the data cartridges 20, 

[001 9] The data cartridges 20 and/or the various com- 
ponents of the media storage system 12 may be dam- 
aged if one or more of the storage compartments 1 4 are 
opened during operations. For example, if a storage 
compartment 14 were opened as a data cartridge 20 
was being withdrawn, it could cause the data cartridge 
20 to jam, or even damage one or more of the compo- 
nents in the media storage system 12, such as the car- 
tridge-engaging assembly 13, In addition, it maybe de- 
sirable that the inventory taken at start-up remain valid 
during operation of the media storage system 12 to 
avoid delays associated with updating the inventory dur- 
ing use. As such, the storage compartments 14 prefer- 
ably remain closed during operation of the media stor- 
age system 12 so that data cartridges 20 and/or storage 
magazines 16 are not manually added, removed or re- 
arranged. Accordingly, the media storage system 12 is 
provided with a lock 50 {FIG, 2) that is actuated to lock 
and unlock the storage compartments 14. Preferably, 
the storage compartments 14 are locked when the me- 
dia storage system 12 is powered on, and unlocked 
when the media storage system 1 2 is powered off. How- 
ever, the lock 50 may be actuated and released when- 
ever so desired, 

[0020] According to one embodiment, the !ock50 may 
comprise a guide member 56 that is mounted adjacent 
at least one of the storage compartments 14 in the me- 
dia storage system 12 by a bracket assembly 58. The 
lock 50 may also comprise a shaft 54 that is slidably fit- 
ted through the guide member 56 and resiliently biased 
in an open or unlocked position by springs 60, 61. In 
addition, the iock 50 may comprise a solenoid 52 mount- 
ed in the media storage system 12 by another bracket 
assembly 59 and operatively associated with the shaft 
54, The solenoid 52 may be actuated to move the shaft 
54 through the guide member so that it engages a notch 
62 formed in the storage compartment 14 (FIG. 3(a)) 
and retains it in a closed or locked position so that the 
storage compartment 14 cannot be opened. When the 
solenoid 52 is released, the shaft 54 is retracted under 
the force of the springs 60, 61 and unlocks the storage 
compartment 14 so that the storage compartment 14 
can be opened. 

[Q021 J Although a particular lock 50 has been shown 
did dose hoc nerc i t is understood that media stor- 
age system 12 may be provided with any suitable lock 
now known or that may be later developed. Also, one 
skilled In the art could readily provide the med a storage 
system 1 2 with one or more locks that engage the doors 
Tat orov.de access ;o To -c areas i<i 
[0022] The foregoing description of the media storage 
system *2 a~c To ca^acge-encag:aq assemc.y "3 
jrev Jd ' . Jj >- :c . ir.rotrcr^ cr-c r 



in which the various embodiments of the intrusion mon- 
itor 10, 110 of the present invention may be used. How- 
ever, it should be understood that the intrusion monitor 
10, 110 may be used in any of a wide range of other 

$ types of media storage systems now known or that may 
be developed in the future. Consequently the intrusion 
monitor 10, 110 of the present invention should not be 
regarded as being limited to use with the particular me- 
dia storage system 12 shown and described herein. 

10 [0023] Before continuing with a description of embod- 
iments of the intrusion monitor 1 0, 1 1 0, it should be not- 
ed that the conventions "first" and "second", as used 
herein to describe positions, are used merely for the 
convenience of the reader to distinguish one position 

1$ from another and should not be interpreted as fixed-in- 
space. 

[0024J As briefly described above, the media storage 
system 12 may be provided with an intrusion monitor 
10, 110 that indicates which, if any, of the storage com- 

30 partments 14 have been opened. One embodiment of 
such an intrusion monitor 10 is best shown in FIG. 2 as 
it may be used with the media storage system 12 (FIG, 
1) according to the teachings of the invention. 
[0025j The intrusion monitor 1 0 may comprise a flag 

25 40 and a sensor 46. The flag 40 is mounted in the media 
storage system 12 adjacent at least one of the storage 
compartments 14 and is operatively associated there- 
with to indicate the state of the storage compartment 1 4. 
That is, the position of the flag 40, as detected by the 

30 sensor 46, indicates whether the storage compartment 
14 has been opened or remains closed- 
[0026] The sensor 46 may be any suitable detection 
device, such as. but not limited to an electronic, optical, 
or optoelectronic device that is capable of detecting the 

35 position of the flag 40 when it is within range of the sen- 
sor 46. Accordingly, the flag 40 may be made of, or the 
surface of the flag 40 coated with any suitable material 
that can be detected by the sensor 46, In one exemplary 
embodiment, the sensor 46 may comprise one or more 

40 light-emitting diodes (LEDs) and a photo-detector and 
the flag 40 may be coated with a non-transparent ma- 
terial. The LEDs transmit light that is detected by the 
photo-detector when the flag 40 is out of range of the 
sensor 46, and when the flag 40 is moved into range of 

4$ the sensor 46, itblocksthelightfromreachingthephoto- 
detector. In other embodiments, however, the sensor 46 
may comprise a bar code reader and the flag 40 may be 
a bar code label (or "white" su rf ace) th at can be detected 
by the bar code reader. Yet other emt wits of Mie 

so flag 40 and the sensor 46 are well-known and can be 
readily adapted by one skilled in the art for use with the 
intrusion monitor 10 after having become familiar with 
the teachings of the present invention, Consequently, 
the present invention should not be limited i 

55 any particular flag 40 and sensor 46, 

[0027] The flag 40 may be mounted in the media stor- 
age system 12 on a displacement assembly 66 accord- 
ing to one embodiment of the invention, The displace- 
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ment assembly 66 comprises an arm 68 and a shaft 70 
that is mounted to slide through a guide member 72 on 
the bracket assembly 58. The displacement assembly 
66 is resiliency biased (e.g., by spring 63) so that the 
flag 40 is held in a first position shown in FIG. 3(a), Ac- 
cording to this embodiment, the displacement assembly 
66 is resiliency biased in the first position so that the flag 
40 is out of range of the sensor 46. The displacement 
assembly 66 is also operable to move the flag 40 into a 
second position shown In FIG. 3(b). Displacement as- 
sembly 66 is moved so that the flag 40 is within range 
of the sensor46 (e.g., positioned in slot 48 of sensor 46). 
[0028] Of course it is understood that the sensor 46 
may be arranged in any suitable manner. For example, 
the flag 40 may be within range of the sensor 46 and 
moved out of range of the sensor 46 by operation of the 
displacement assembly 66, 

[0029] The displacement assembly 66 may be moved 

into the second position by a plunge assembly 42. Ac- 
cording to one embodiment of the invention, the plunge 
assembly 42 may be a modified portion of the lock 50. 
The lock 50 may be so modified so that it comprises an 
extension 76. When the lock 50 is actuated to move the 
shaft into the locked positron, the extension 76 on the 
lock 50 presses the arm 68 of displacement assembly 
66 in the direction of arrow 78, and hence moves the 
flag 40 into the second position shown in FIG. 3(b). 
[0030] Although such an embodiment leverages the 
functionality of the lock 50 that may already be provided 
with the media storage system 12, other embodiments 
for operating the displacement assembly 66 to move the 
flag 40 into the second position are also contemplated 
as being within the scope of the invention. In another 
embodiment, a separate actuator (e.g., a solenoid) may 
be provided for moving the displacement assembly 66. 
Such alternatives may even be preferred, for example, 
where the media storage system 1 2 is not otherwise pro- 
vided with a lock 50. or where the lock 50 cannot be 
leveraged for use with the intrusion monitor 10 of the 
present invention. 

[0031] The dsp asemenl assembly 66 may a $o com- 
prise a iatch 44 to retain the flag 40 in the second posi- 
tion, as shown in FIG. 3(b). In one embodiment, the latch 
44 is pivotally mounted to the shaft 70 and extends 
through the guide member 72. As the displacement as- 
sembly 66 is moved in the direction of arrow 78, the latch 
44 moves around the lip 74 of the storage compartment 
4 H , ^ tratec £ 1 " r r 

embodiments, however, the latch 44 may be rigidly 
mounted to, or formed as part of the shaft 70. In such 
an embodiment, the shaft 70 may have sufficient play 
within the guide member 72 so as to allow the latch 44 
to move around the lip 74 of the storage compartment 
14. 

[0032] Before proceeding to discuss operation of the 
intrusion monitor 10 according to embodiments of the 

invention, it srWa be netec that the invention is not to 
i , rr _ t 



For example, yet additional storage compartments 14 
in the media storage system 12 may be monitored by 
other intrusion monitors 1 0 to determine the state there- 
of. In addition, it should be noted that the components 

s of the intrusion monitor 1 0 may be fabricated from any 
of a wide range of materials suitable for the intended 
application. By way of example, the intrusion monitor 1 0 
may be fabricated from metal and/or plastic. However, 
the present invention should not be regarded as limited 

10 to being fabricated from any particular materiai(s). 
[0033] In use, the intrusion monitor 10 may be oper- 
ated according to one embodiment of the invention with 
reference to FIG. 3(a) through FIG, 3(d) as follows. Be- 
fore the media storage system 12 is powered on, the 

is flag 40 is in a first position (i . e . , out of range of the sensor 
46). as shown in FIG. 3 (a) . The storage compartments 
14 may be opened and the data cartridges 20 and/or 
storage magazines 16 may be added, removed, or re- 
arranged. The storage compartments 14 may then be 

20 closed and the media storage system 12 powered on. 
When the media storage system 12 is powered on, as 
shown in FIG. 3(b), the lock 50 is activated to lock the 
storage compartments 14. That is, the solenoid 52 is ac- 
tuated to extend in the direction of arrow 78, thereby 

25 depressing the shaft 54 through the guide member 56 
and info the notch 62 formed on the storage compart- 
ment 14 to lock the storage compartment 14 In the me- 
dia storage system 12. When locked, the storage com- 
partments 1 4 may not be opened during operation of the 

30 media storage system 12. The inventory of data car- 
tridges in the media storage system 12 remains valid 
during operation, with updates for changes made by 
moving data cartridges 20 with the cartridge-engaging 
assembly 13. 

35 [0034] When the iock 50 is activated to lock the stor- 
age compartments 14, the plunge assembly 42 also 
moves the displacement assembly 66 in the direction of 
arrow 78. That is, the extension 76 of the lock 50 con- 
tacts the arm 68 of the displacement assembly 66 and 

40 pushes it in the direction of arrow 78. As the displace- 
ment assembly 66 moves in the direction of arrow 78, it 
causes the flag 40 to move into the second position (i. 
e., into slot 48 and within range of the sensor 46). in 
addition, as the displacement assembly 66 moves in the 

is direction of arrow 78, the guide member and the iatch 
44 move through the guide member 72. The latch 44 
pivots around the lip 74 of the storage compartment 14 
anj _ gdj-s -S i ui. i..':> c, , i Alu./., r.giy 
the flag 40 Is retained in the second position , eve- when 

so the plunge assembly 42 is released. 

[0035] With reference to FIG. 3(c), the lock 50 may be 
released to allow the storage compartments 14 to be 
opened when the media storage system 12 i-s powered 
off. ivtore specif icaity, power to the sc 

5$ Vi3 -.ms c. ~e~ f>? -;c : . s: r ' Sl e s.'Stev "2 s :cw- 
ered off, which causes the solenoid 52 to release from 
the shaft 54. The shaft 54 then retracts (e.g., In the di- 
rociion of arrows \ lotch 62 formed in the stor- 
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age compartment 14 under the biasing force of the 
springs 80, 61. However, the flag 40 is retained in the 
second position by the latch 44, thereby indicating that 
the storage compartment 14 remains closed. 
[0036 j The storage compartments 14 may remain 
closed while the media storage system 12 is powered 
off- For example, the media storage system 12 may be 
powered off as a result of an intermittent power failure, 
or during a holiday. In any event, if the storage compart- 
ment 14 is not opened while the media storage system 
1 2 is powered off, the flag 40 remains in the second po- 
sition (I.e., within range of the sensor 46). When the me- 
dia storage system 12 is powered on again, the sensor 
46 detects the flag 40 in the second position and signals 
the control system of the same, Accordingly, the most 
recent inventory of any data cartridges 20 in the un- 
opened storage compartments) 14 remains valid and 
the storage compartment(s) 14 that remained dosed 
need not be inventoried again. 
[0037J In addition, one or more of the storage com- 
partments 14 may be opened when the media storage 
system 12 is powered off. For example, data cartridges 
20 and/or storage magazines 16 may be added, re- 
moved, or rearranged in the media storage system 12, 
With reference to FIG. 3(d), when a storage compart- 
ment 14 is opened in the direction of arrow 82, the latch 
44 is released and the displacement assembly 66 
moves under the biasing force of the spring 63 in the 
direction of arrow 81 , Accordingly, the flag 40 returns to 
the first position (i.e., out of range of the sensor 46). 
Even when the storage compartment 1 4 is closed again, 
the flag 40 remains in the first position . When the media 
storage system 12 is powered on again, the sensor 46 
no longer detects the flag 40, and signals the control 
system of the same. Accordingly, only the storage com- 
partments 14 that were opened are inventoried, thereby 
reducing the associated delays, 
[0038] Although operation of the intrusion monitor 1 0 
has been described according to one embodiment of the 
invention, it is understood that other embodiments are 
also contemplated as being within the scope of the in- 
vention. In another embodiment, the intrusion monitor 
1 0 may be used to detect storage compartments 14 that 
are opened during operation of the media storage sys- 
tem 12. 

[0039] Another embodiment of an intrusion monitor 
1 1 0 is shown in FIG, 4 as It may be used with the media 

storage system 12 ;F,G. 1} according to the teachings 
of the invention. According to this embodiment, the in- 
trusion monitor 110 may comprise a flag 140 and a sen- 
sor 146. The Rag 140 is mounted in the media storage 
system 1 2 adjacent at least one of the storage compart- 
- 1 <• - t -, -le. hee,u in 
dicate the state of the storage compartment 14. That is, 
the position of the flag 140, as detected by the sensor 
1 48 , Indicates wftethe r th e storage compartment 1 4 has 
been opened or remains closed. 
[0040] Again, the sensor 146 may be any suitable 



sensing device, such as an electronic, optical, or opto- 
electronic device that is capable of detecting the position 
of the flag 1 40 whe n it is with in range of the se nso r 1 46 . 
Accordingly, the flag 1 40 may be made of, or the surface 
s oftheflag 140 may be coated with any suitable materia! 
that can be detected by the sensor 146. In one exem- 
plary embodiment, the sensor 148 may comprise a bar 
code reader, and the flag 140 may comprise a bar code 
label (or "white" surface) that can be detected by the bar 
10 code reader. Indeed, the same barcode reader provided 
with the cartridge-engaging assembly 1 3 to read the bar 
code labets on the data cartridges 20 may be used to 
detect the position of the flag 140, Yet other embodi- 
ments of the flag 1 40 and the sensor 1 46 are well-known 
w and can be readily adapted by one skilled in the art for 
use with the intrusion monitor 1 1 0 after having become 
familiar with the teachings of the present invention. Con- 
sequently, the present invention shouid not be limited to 
use with any particular flag 140 and sensor 146. 
20 [0041] According to one embodiment of the invention, 
the fiag 1 40 may be mounted in the media storage sys- 
tem 12 on a rod assembly 90. The rod assembly 90 com- 
prises a leg member 92 and is pivotally mounted in the 
media storage system 12. For example, the rod assern- 
25 biy 90 may be pivotally mounted to hinge 94 provided 
on the housing 1 8 of the media storage system 12. 
[0042] in addition , the intrusion monitor 1 1 0 may com- 
prise a shelf 96 on the access panel 15 of the storage 
compartment 14. When the storage compartment 1 4 re- 
30 mains closed, the leg member 92 rests on the shelf 96 
and maintains the flag 140 in a first position shown in 
FIG. 5(a). When the storage compartment 1 4 is opened, 
support for the leg member 92 that was provided by the 
shelf 96 is removed, causing the rod assembly 90 to ro- 
35 tate about the hinge 94 and move the fiag 140 into a 
second position shown in FIG. 5(b). 
[0043] Furthermore, the intrusion monitor 110 may 
comprise a lift assembly 98 for returning the flag 140 to 
the first position, thereby resetting the intrusion monitor 
40 110. According to one embodiment, the lift assembly 98 
may be mounted to the rod assembly 90 and may com- 
prise a slanted surface, as best seen in FIG. 6(a), The 
cartridge-engaging assembly 13 may be operated, as 
described in more detail below, to move under the slant- 
45 ed surface of the lift assembly 98 and cause the rod as- 
sembly 90 to pivot back in the direction of arrow 1 08 
about the hinge 94. The leg 92 is again supported on 
the shelf 96 and the flag 140 is returned tc the first po- 
sition to indicate that the storage compartment 14 re- 
so mains closed. 

[0044] The intrusion monitor 110 may also be used to 
monitor a plurality of storage compartments 1 4. Accord- 
ing to one such embodiment shown in FIG. 4, the intru- 
sion monitor 110 may comprise another rod assembly 
55 91 having a separate flag 141 ard leg memoer 93 The 
rod assembly 91 is pivotally mounted by one or more 
hinges 94 to the housing 1 8 of the media storage system 
12 and extends between the first and second storage 
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compartments 14. The other storage compartment 14 
is also provided with a shelf 96 to support the leg mem- 
ber 93 of the rod assembly 91 . In addition the roa as- 
sembly 91 may also have a lift assembly 99 for raising 
the flag 141 and resetting the intrusion monitor 110. 
{0045} The Wf assembly 99 and the flag 141 are pref- 
erably mountedto the rod assembly 91 on the same side 
as the first flag 140 in the media storage system 12. Ac- 
cordingly, the position of both of the flags 140, 141 may 
be determined and the intrusion monitor 110 may be re- 
set without having to move the cartridge-engaging as- 
sembly 13 from one side to the other side of the media 
storage system 12. 

[0046] Of course, other embodiments are also con- 
templated as being within the scope of the invention for 
monitoring more than one of the storage compartments 
14 in the media storage system. For example, rod as- 
semblies 90 may be provided for each of the storage 
compartments 14. in addition, other embodiments also 
contemplate vertically translating the cartridge-engag- 
ing assembly 13 within the media storage system 12 ad- 
jacent yet additional storage compartments 1 4 to deter- 
mine the state thereof when the storage compartments 
14 are so arranged in the media storage system 12, It 
should be noted that the components of the intrusion 
monitor 110 may be fabricated from any of a wide range 
of materials suitable for the intended application. By way 
of example, the intrusion monitor 1 1 0 may be fabricated 
from metal and/or plastic. However, the present inven- 
tion should not be regarded as limited to being fabricat- 
ed from any particular materiai(s). 
[0047] In use, the intrusion monitor 110 may be oper- 
ated according to one embodiment of the invention with 
reference to FIG. 5(a) through FIG. 5(c) and FIG. 8(a) 
through FIG. 6(b) as follows. Although operation is 
shown only with respect to one of the storage compart- 
ments 1 4, it is understood that the described events may 
occur with respect to one or more of the other storage 
compartments 14 in the media storage system 12. 
[0048] The media storage system 12 is shown in FIG. 
5(a) during use, in which the storage compartments 14 
remain closed. Preferably, the storage compartments 
14 are locked during operations so that the inventory 
remains valid, no discussed above with respect tc the 
intrusion monitor 10. In other embodiments, however, 
the storage compartments 1 4 may be opened during op- 
eration of the media storage system 12. 
[0049] When the media storage system 1 2 is powered 
off, the storage compartments 14 may remain closed. 

" i r x : r 12 may be pow- 

ered o" as a result of an intermittent oower failure, cr 
during a holiday. In any event, the flag 140 remains in a 
first position if the storage compartment 14 is not 
opened. When the media storage system 1 2 is powered 
on, the cartridge-engaging assembly 13 may be moved 
.if' o-j - -:- -' " - media storage system 
1 2 toward a home position 19'" (FIG. 6(b)). As the car- 
afe i^ag } TD;y ' Js iieNj'- 



at position 1 9', the flag 1 40 is out of range of the sensor 
146 and therefore not detected by the sensor 146. The 
control system is signaled to that effect to indicate that 
the storage compartment 14 remained closed, Accord- 
s ingiy, the storage compartment(s) 14 that remained 
closed while the media storage system 12 was powered 
off need not be inventoried again and the previous in- 
ventory of any data cartridges 20 accessible from the 
unopened storage compartment(s) 1 4 can still be used. 
10 [0050] Alternatively, one or more of the storage com- 
partments 14 may be opened, For example, one of the 
storage compartments 1 4 may be opened so that data 
cartridges 20 and/or storage magazines 16 may be add- 
ed, removed, or rearranged in the media storage system 
12. With reference to FIG. 5(b), when a storage com- 
partment 1 4 is opened in the direction of arrow 1 00, sup- 
port for the teg 92 is removed and the flag 140 moves 
into a second position. That is, the shelf 96 moves out- 
ward with the access panel 15 as the storage compart- 
so ment 1 4 is opened, causing the rod assembly 90 to pivot 
about the hinge 94 in the direction of arrow 1 02 into the 
second position. The flag 140 remains in the second po- 
sition even when the storage compartment 14 is closed 
again, as shown in FIG. 5(c). When the media storage 
25 system 12 is powered on again, the cartridge-engaging 
assembly 1 3 may be moved in the direction of arrow 106 
from its current position 1 9 toward the home position 1 9' 
' ' in the media storage system 1 2. As the cartridge-en- 
gaging assembly 13 passes the flag 140 (e.g., at posi- 
30 tion 19') the sensor 146 detects the flag 140 in the sec- 
ond position and signals the control system (not shown) 
of the same, [hereby indicating thai the storage com- 
partment 14 has been opened. Accordingly, only the 
storage compartments 14 that were opened are inven- 
ts toned, reducing the delay associated with taking inven- 
tory of the entire media storage system 12. 
[0051] Once It has been determined that a storage 
compartment 1 4 was opened, the flag 1 40 may be reset, 
as illustrated in FIG. 6 (a) and FIG. 6(b) according to 
40 one embodiment of the invention. As previously dis- 
cussed, the cartridge-engaging assembly 13 may be 
moved toward a home position 19' ' ' (FIG. 6(b)) in the 
media storage system 1 2, As the cartridge-engaging as- 
sembly 13 moves in the direction of arrow 1 06, the sen- 
45 sor 146 may be operated to determine the position of 
the flag 140. The cartridge-engaging assembly 13 con- 
tinues to mcve in the direction of arrow 1 06 and engages 
the lift assembly 98 (e.g nees'ten'y , T'-e cartridge- 
engaging assembly 13 still continues to move in the al- 
so rection of arrow 106, causingthe lift assembly 98 to slide 
upward in the direction of arrow 108. When the car- 
tridge-engaging assembly 1 3 is in the home position 1 9' 
' ', the flag has thus been returned to the first position, 
as Illustrated in FIG. 6(b). 
55 [0052] Although operation of the intrusion monitor 110 
has been described according to one embodiment of the 
Invention, it is understood that other embodiments are 
also contemplated as be:ng w.tnir the scope o:' : h e in- 
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yention. 

[0053] According totheteachings of the invention, the 
intrusion monitor 10, 110 may be provided with media 
storage system 12 for selectively taking inventory of 
storage compartments 14, Computer-readable program 
code is preferably provided on suitable one or more suit- 
able computer- readable storage media and is accessi- 
ble by the media storage system 1 2 (e.g. , a suitable con- 
trol system) to selectively Inventory the media storage 
system 12. One embodiment may comprise program 
code for taking inventory of the media storage system 
12. Program code may also be provided for receiving a 
signal from the intrusion monitor 10, 110 indicating the 
state of the storage compartment(s) 14. Based on the 
indicated state of the storage compartment (s) 14, pro- 
gram code may also be provided for updating the inven- 
tory for only the storage compartmem(s) 1 4 which have 
been opened. For example, the computer-readable pro- 
gram code may operate a barcode reader (e.g., on the 
cartridge-engaging assembly 1 3} to read the labels from 
data cartridges in the storage compartments) 14 that 
were opened, 



Claims 

1 . A method of taking a selective inventory of a media 
storage system (12), comprising: 

indicating the state of a plurality of storage com- 
partments (14) in said media storage system; 
automatically determining whether any of said 
plurality of storage compartments were opened 
based on the indicated state thereof; and 
taking an inventory of only said opened storage 
compartments in said media storage system. 

2. A method as claimed in claim 1 , wherein the step 
of taking an inventory is automatic, 

3. A method as claimed in claim 1 or 2, wherein indi- 
cating the state of said plurality of storage compart- 
ments (14) continues after said media storage sys- 
tem (12) -s powered J'. 



a flag (40) operatively associated with at least 
one storage compartment (14) in said media 
storage system, said flag moving between a 
first position and a second position to indicate 
5 the state of said at least one storage compart- 

ment; and 

a sensor (46) provided in said media storage 
system, said sensor detecting the position of 
said flag to determine the state of said at least 
one storage compartment. 

7. An intrusion monitor (10) as claimed in claim 6, fur- 
ther comprising a rod assembly (42) having said 
flag mounted thereto, said rod assembiy pivotally 
mounted in the media storage system (1 2) and op- 
eratively associated with said at least one storage 
compartment (14). 

An intrusion monitor (10) as claimed sn claim 6, fur- 
ther comprising a plunge assembly (42) mounted in 
the media storage system (12), said plunge assem- 
bly operable to move said flag (40) from said first 
position into said second position. 

9. An intrusion monitor (1 0) as claimed in claim 6, fur- 
ther comprising a lock (50) mounted in the media 
storage system (12) and operable to move said flag 
(40) based on the state of said at least one storage 
compartment (14). 

10. A intrusion monitor ( 10) as claimed in any of claims 
6 to S, further comprising a iatch (44) operativeiy 
associated with said flag (40), said latch holding 
said flag in a second position until said at least one 
storage compartment (14) is opened, said latch re- 
leasing said flag when said at least one storage 
compartment is opened so that said flag moves to 
said first position. 



8. 
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A method as cla'med 'rany precedingclaim, where- 
in the step of determining whether any of said plu- 
rality of storage compartments (1 4) were opened 
takes place after said media storage system (12) is 
powered on. 



5. A method as claimed in any preceding ciaim, further 
comprising resetting the indicated state of at feast 

one of said plurality of storage compartments 04). 



6. An intrusion monitor (10) tor a media storage sys- 
tem (12), comprising: 
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FIG. 5(a) 
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FIG. 6(b) 
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